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HIGH-EFFICIENCY DEVICE RESEARCH 
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TABLE 1 

Summary of measured parameters at 28° C, (no AR coating). The cells have 
area A = 4 cm 2 and thickness of about 210 t 10 pm except for cell 2N which was 
330 pm thick. The results are the average values from 10-20 cells. 
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Cell 

Base 

type 

back 

contact 

V oc 

(mV) 

IscR(^ > 0»6pm) 

(mA) 

L 

(pm) 

S 

(cm/s) 

IP 

p 

ohmic 

573' "" 

63 

3lti-d5() 


2P 

P 

BSF 

574 

64 

310-350 

4.2xl0 4 -5xl0 4 

5P 

P 

poly-Si 

BSF 

583 

67.7 

310-350 

1100-1500 

IN 

n 

ohmic 

566 

62.7 

190-250 


2N 

rt 

BSF 

565 

65.2 

190-250 

700-1000 

5N 

n 

poly-SI 

BSF 

591 

65.5 

190-250 

100-160 
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HIGH-EFFICIENCY DEVICE RESEARCH 


Oscilloscope 



Fig. 4(a) Electronic circuit used in the SCCD method. The switching time of 
the power MOSFET is less than 100 nsec. 


log* i(t> 



Slope c< T d 


Fig. 4(b) Schematic illustration of the current decay displayed on a log 
scale. 
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FUTURE ** GNGOINGi MO F>OLV 

CONTACT 

1. ONE ADDITIOMAL RUN COMPLETED, 

• P-BASE f p«0- ISftcm , F Z Si, 8 mi X t 
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PROCESS NOT UNDER CONTROL 

• SL I GMT IMPROVEMENTS ( I , V , R SR > 
rat: i onaX » a SHOW BSF ACTION FOR 
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2. PRESENT RUN 

• F-PASE , P = O _ 3Hcm , FZ , 1 -A ml 1 s, 

• POLY UNDER GRID LINES 

r at i 1 sj • RrPL/'.CCS TUMMFTL. O X 7. DE 

IDEA- AREAL. INHOMOGENEITY ± -*• 


3- ME AR FUTURE RUNS ; 

USE TMIM <1 SOM/n > BASES OR ’ 

P ~C> - incm. - . COM'rACT sack: BY HD i 

ROLY- _ . INTERLEAVE FRONT WITH 
OXIDE AMD F-OLY/METAL CONTACT - 

-A - F>RED I CT I ONS OR MAX *1 

IE USE ABOVE SCHEME f AMD ASSUME 

RADIA1 I VE A In| o AUGER F>ROGESGES 

CONTROL r , ft: ^>371- - - SAFI, TR \ 

Of PL-OS6289- - 1 - - - RESULTS BASED / 

OM NUMBERS F“OR S IM V/U GRAPHS TO 
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HIGH-EFFICIENCY DEVICE RESEARCH 

M O POLY < MECHAN X SMS > 


ORIGINAL IV.CS VS 

OF. POOR QUALITY 


dt^ s cr i pt: i on s 

SPEC I T EIST STRUCTURES 

CHEM. 2* S 1 RUC T EL EC T R I C AL 
DETERM I ME S AT I NTERFACE 

MO POLV IS Si s 

NO TNTERFACIAL OXIOE 

C* \S D POLY ^TT 

r esul t: ^ MECMPUM I SMS 

1 > LOW y* I NTERFACE REGION^IOOA 

• O ( i nter f ace) ~ O . 005 cm^/s 

n 

• L ( i n ter f ace ^ 1 0< > A 

r> 

« p ' ) m*=»>j < l nt. G»r — F ) ~ tO 311 /cc 

• Gr' a l n size < <40 h or - amorph . 

2) ■— OW — M I JCT IF N(lowX10‘«/cc 

IF N~XO* - /cc , S<15 ci m / s 

' K N>10‘-/cc^N <EFF) , S<1000 c* m X s 

i m fz> t i d e* L x an ^ = MO POLY CAN CUT 

PECOMB I*NAT I ON L_OSS BOTH F*K\’ON I 

F^KJO BACI- SURFACES 

[> «_ Op 1 i ca t i o n a A - Neugroschel , e*L. 

m 1 , I EET T“ r .nns . FI 1 e< t r on 

I ^ T3<> ^ -SI ^ / BS 
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HIGH-EFFICIENCY DEVICE RESEARCH 

U 1 >_ F=*Ol_V M£CHANI3MSi > fe£ Y JL PE AS 

PREVIOUS WORK OfM POL. V / ivj-fr- . 

HARD TO SEPARATE S AND -i r. 

MERE USE THIN <0. 3pm> N-EPI. 

I — O W DOPING C 10‘-/cc > ON O - 0<£» Acm 
M TYPE SUBSTRATE « 

SAMPLES a hETAL/POLY/N-EPI /P+ 
CONTROLS; METrf=U_ ✓ N-EP I /P + 

THICKNESS OF N-EPI VARIED. 

VARIOUS TYRES OR 1 300 A POLY 
AND HEAT TREATMENTS STUDIED WITH 
TEM and S I MS TO REVEAL STRUCTURE 
*=HMD C;MEM I STRY 


ELECTR I MEASUREMENTS YQ - T 

AIMD Y TO SEPARATE THE CURRENT 
COMPONENTS . 
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gram 

boundary 
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TABLE I 

Summary of heat treatments and electrical measurements. Heat treatments for poly- 
silicon contacts were performed in argon. Electrical measurements were done at 
25°C. 


CONTACT 

DEVICE 

HEAT 

J po 

S 

pmax 

- 


TREATMENT 

(10" 13 A/cm 2 ) 

(cm/sec) 

Undoped 

IE 

none 

(5.8 t 0.4) x 10 3 

- 10 6 

Pol ysil icon 

IF 

800°C, 64. hrs 

(5.5 t 0.5) x 10 3 

~ 10 6 

(1500 A) 

1G 

900°C, 5 min 

(5.5 t 0.5) x 10 3 

~ 10 6 

In-si tu 

1A 

none 

7 t 0.3 

175 

Ooped 

IB 

800°C, 64 hrs 

10 t 1.5 

250 

Polysilicon 

1C 

900°C, 5 min 

6.6 t 0.5 

175 

(1500 A) 

ID 

900°C, 15 min 

6.5 t 0.3 

165 


2BE 

1000°C, 15 min 

6 t 0.5 

165 

Bi layer: 

11 

none 

(4.2 t 0.2) x 10 3 

~ 10 6 

1500 A undoped + 

1J 

800°C, 64 hrs 

4.9 t 0.6 

175 

1000 A in-situ 

IK 

900°C, 15 min 

(4.2 t 0.2) x 10 3 

~ 10 6 

doped 

1L 

850°C, 14 hrs 

5.2 t 0.6 

180 


2BA 

750°C, 8 hrs 

(4.0 t 0.3) x 10 3 

~ 10 6 

Metal 


450°C, 20 min 

(5 t 1) x 10 3 

~ 10 6 

Reference 
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